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(54) LASER DEVICE 

PROBLEM^^^ BE SOLVED: To provide a laser device which has a simple 
structure, is easily kept high in alignment accuracy when it switches from 
one wavelength to another, and Is capable of efficiently projecting a laser 
beam of different wavelengths. .... + 

SOLUTION: Thb laser device projecting a laser beam of different 
wavelengths is equipped with a laser oscillation source a first 
optical system which oscillates a first laser beam by the resonance of a pair 
of resonant mirrors arranged as they sandwich the laser oscillation source 
between them, a plane mirror, an inserting means which moves the plane 
mirror in the plane direction so as to insert it into or puH it out from the 
optical path of the first resonance optical system, and a second r«onance 
optical system which uses a resonance optical path on a laser oscillation 
source side in common with the first resonance system when the plane 
mirror ts inserted into the optical path and oscillates a second laser beam 
different from the firet laser beam by the resonance of its exclusive 
resonant mirror arranged in the reflecting direction of the plane mirror. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damaees caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated, 
ain the drawings, any words are not translated. 



CLAIMS 



tv r~o~i»« of ■ "i"' '••«""•'== ■ 'r^''i'°^'JTA^Z lZu^Z r« ta«r b.m. by of . mkror for 

whioh o.=ill«« 1»* by th. old. 

!s^ss-;?i'it:r*=r.^rirrb.c.^^^^^ 

means of said 1st plane mirror and an insert.on-and-detachment °f ."^te^wte P^.^^^^^ «ith a plane of each 

states to the circumference of the shaft centering on a common '^''^^ jjy"^ '^^^^ optical system A 2nd 

plane mirror. The 2nd different plane mirror from the 1st plane ^"l'^.^^^^^^ 2nd pUne mirror in the 

hsertion-and-detachment means to be the 2nd ^,^^,^"1 brtweJI^^^al paths of said 1st resonance 

direction of a plane, and to insert in a different ^^- ^-''^ ^laseTL'rJhtt haTthe'^iior for resonance of dedication 

optical system The 3rd resonance opfcal system wh.ch ^ '^^^fl^^^Jf ^^^^ 2nd laser beams while sharing a 

^r=rjxext:is: i ??^»*:« .p.... .yo„^ ^ - ■» 

optical path of said 2nd plane mirror . ^ ^ . ^. ^^*:woU/ m = r*.<?onance ootical path in laser equipment of claim 4 

system and 2nd optical system. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office ie not responsible for any 
damages caused by the use of this translation. 

1. This document h.s been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Kechnic-l field to which invention belongs] This invention relates to the laser equipment which can choose the laser beam of 
two or more wavelength, and can be oscillated. 

operation - carrying out - _ ' far a ctrtain reason, it is convenient that the outgoing radiation of the wavelength 

coincidence - or also when usmg it switehms for ' ^^'^^'l ^ y,e wavelength adjustable laser therapeutic 

from which plurality differs with one equq,ment can be , ,Vser tube is a short life, needing great 

device mentioned above ^ ^-l**- -^-.^^^^^^ '^tl^Z,,^^: mui^-....^^n^ oscillation is possible 

power, and equipment .s ^"'^'^^^^ . V'' '^fifj^^"'^'^ No 248714 [ 2001 to ] by the inside of such a background, for example. 

is changed and the way it perfbnris wavelength selection is proposed. 
E^r^bU) to be SoK^ed by the Invention] In Japanese ^pp^c^U^^^^^^^^^ 

E for Solving the Problem] In order to solve the .bov,-mention«i technical problem, it is characterized by equipping th« 
invention with the following configurations. diff«rBnt waveleneth. (1 ) A source of laser 

It is laser equipment which carries out ^:^^^'''^°^l^rZ '^r fe^J^by lo"anceTa mirror for resonance of a pair 
oscillatbn. The 1st resonance optical syrtem «h.eh osciHat^ *e 1st ^^J^^^J^J^^^^^^^^^ „^„s to make move this plane 
arranged across this source of '-=«7f °' ^P"""" ZTIl o^s sa^Tstl^onance optical system, While sharing a 
mirror in the direction of a plane and to insert between oj^fc,, system by insertion to an 

direction of the plane mirror. ..... i i.u «r pjpment arranged at least at one side of an 

(2^ In laser equipment of (1). it is characterized by having a wavelength sensing element arranged ai leasi ai. 

equipment of (1). A 2nd '-«rt«"-f'«*-''«*-tTi "'ff .^^^^^ plane mirror between optical paths of 

plane mirror in the direction of a plane and to insert in a differerrt ^'T ^ l^-^ ^^^^^ <,f laser oscillation in said 

said 1st resonance optical system. While shanng a resonance ^'j^^^^^^ for resonance of dedication 

oscillate further, and an angle modifioation means to change whenever [ angle-ofH^eotion / or a plane mi 

1st resonance optfcal path based on this detection ^oKd-state-laser medium with an oscillation line of two or 

[0006] 
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, I „1 H»r,.after the irestalt of operation of this invention is explained based on a drawing. 

[Embodiment "f. '^^^^^^^^^^^ wavo^S User beams using the equipment oscillated alternatively Dr^winfil « the 

The <example 1> example 1 explains two waves , Drawinel is the optical system and the 

external view of the laser photoooagulator for ^^^^.^^^^f^^^^^J^'^^^^^^ of light guide optical system for 

co„t«..-s^«nsohematJ^^ 

carrysig out the '8*'* f";"^* "jf;^* ''^^^^ 20 grade are contained. 2 is the control section of equipment and the 

patient eye, and irradiating them, and «'°"!^'T*"«?'°" J^" . -^jtch 2a and the laser radiation conditions which 

various -^Hes for car^-^g^ut *^s^^^ ^.^^^ ,,,,, 4 a slit 

choose the wavelength of a laser beam are roimea, o is natient eve and light guide optical system. 5 is a fiber for 

°Tif oS^mi^r 75. in Iddition. as nllinear c,v»^l. - KTP crystd, an LBO crystal, a BBO crystal, etc. are usable, and the 

excitatton < J* ^l^^f/^^^^^ "-r beam is carried out by generating the second harmonic in the 

iiS^ltlJe'S &hlchte about 1064nm a high output, and about 1319nm amongtwo or more osc.IUt.cn l.nes 

using nonlinear crystal. . r r.afh of the ontical axis LI with which a rod 1 1 is arranged, and the output 

[0009] HR14a is prepared .n the -J^ ^e'to tLe o^r fnS^and'S ^epTred in ^. Although HR14a has the property of total 
mirror 15 leans only » 7?^'"'' ""J^^^g'fg^^^^^ this and you may have the property that the 

reflection to the wavelength of 1 064nm and 1 31 9nm, rt may "« ^eso^ " reflected widely. The output mirror 1 5 has 

HR14b has the property of total reflection .^^ISnm and SMnm. harmonfe which the 1st resonance optical system 

[0010] It is possible to carry out '"f "''f f.^"*! 'l*^^ on an optical axis L2 counter on both 

which has the resonator stnicture of a pa,r "^"i'J';/" "^^^^^^^^^ from the output m.r,x,r 15, without 

sides of a rod ^J-^^^^^^f^^^ ^^^^^ :ber^^n!s^kel'L consWeration. the „«r»w,r possible one of 

[0011] Moreover, betw-n U,e output --^15 e^ecSn toToelnm and 532n'm. On the optical axis L3 of 

possible [ .nsert.cn and '^,^^,^'""^"Vr73K t^d HR14d ^ fixed. To the wavelength of 1064nm. NLC13b is an-anged so 

2:t'5:'et;:::.S':y 5l2nm '2ll'Z'::^SttZ:rZ ^ generated. HRHd has the p^perty of total reflection to 
1064nmand532nmaswellasHR14c. . ,ol u ^^fi^^i orr^ncr^ment HRUa of the 1st resonance optfcal system, a 

;re°p"e?o'n^ed '^Ze^^ J^r-^l^oZoni equipment 30. Drawing 3 is the schematic diagram hav.ng shown the conf.gurat.on of 
Insertion-and-detachment equipment 3° . , Moreover, a driving means 31 should just be the object 

[0013] 31 fe a driving means and uses a steppmg ""^""^ f^^JP"^"^^^ 3I is joined by the driving means 31 

whbh can perform control of not only a ^^^P-^-^ t^e drSe STS^lg means' 3",' Moreover, the mirror hoHer 34 is 

rhtdtrshr;32'iVh;t:v;^^^^ 

J^lTri^tTchr^^^^^^^^ 

SS^;;:^::;:::^!^ the .ca^on of the continuous .me ^own in d^ . «.e 2nd 

™;„croDtiral Xstem is fcnned. and when HR14c is in the location (bcaticn where an opt»al ax« L2 does not hit the 

shown in drawings, and rt .s placed out of jf^>f°"'!! ^^^^^n 20 If a trigger signal is received, a control 

is performed by giving the tngger s^al of cutting "'^^J *° » j^oite a rod 1 1 by l5i 2. In addition, AR (Anti 

section 20 will carry out the ideTfTh^N^^^^^ is a rod 1 'so that permeability may be 

"''^dn'^tT4t"a:7l^°9r f a *d 1lt exled betle^ HrTJ^ and^HRUb. 1319nm light will resonate wavelength 
Z::t^:^:^^'j:^^ NL^Sa further a.an^d on ai, opt^ ax. L2 at the ^J^^^Jf ^^.^^^^^^ . 
harmonic The obtained 659nm laser beam penetrates the output m.m>r 15, and a light guiae 

glares towards a patient eye from exposure open. ng of the sitt lamp 4^ (wavelength) of the laser beam used 

™Tfl^TxtiJ^?bS;en HR,4a and HR14d. 1064nm light will resonate and wavelength conversjon w.II be earned out by 
Nil3b f^^ertt^ on an optical axis L3 at the 532nm light which is the 2nd h.gher harmonic. The obUined 532nm laser 
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oscillatbn will be performed efficiently. Koom<= ..oina the eauiDment oscillated alternatively below. It is 

drawing in which drawing 4 shows the optical ^""""l^ment 30" Vy^at has an example 1 and this function here attaches a 
shows the configuration of i--^--^^^^^^^^^^^ ot^^ing radLtion of the with a odor, (about 532nn, 

STeVjt^lT'sTl^rS:.^^^^^^^ -"^r' f — second harmonic « 

tt:ros:Sln .ines.^bout 1064n,. -J^^ ^ T3t^r U ^ 'whl^h rr^d'-l 1 is arranged, and output n,i.or 

[0019] HR14a is prepared in the end of «,e -J-^^f ^^"J J'^ J^,'^^'^ )^ HRUa' has the property of total reflection tc the 
:Lr«^tf 10^4^t"Tr3f^^^^^^^ l1lt:r;.^?utp\n.^^^^^^^ has ^.e P-PeJy v^icH penetrates 532nn,. 56,nn,. and 
659nt w^Se carrying out total reflection of the ^^velen JhJ 1064nrj.^^^^^^^ 

[0020] In addition to the optical rnember shown in the ^^r^J"^.^-'"^';^^^^^^ ;ptical axis L2 ] between the 

selection f -^ ^"e^^^.^^'^r^HR^^^^^ ^ZciS "o eover^ rro^tilt^U of the reflect^e direction of HRUe. NLC13c 
location where it inserts [ e / HR14J and ^U^i J^. reflection to 1 123nm and 561 nm here. To the 

and HR14f are prepared fixed HR14e and ^^^"^^^'f^'f'^^^^^ the second harmonic may be generated. By using such a 

waveleng* m3nm NLc 3^ ...or 1 5^re Jhared. HR14a and HR14f serve 

f^ror"oTan:;rn%iu^^^ a nTd 11, -^x"^:^-::^:^;^ 17::^. a^s ^ . 

[0021] Moreover, [-e^bn-and-detachm^^^^^^ ,^ ^ ^j^, holder 35 

oirole centering on the axis of ^^ation at the mjnor hol^^^^ reflector to become a right angle to the axis of 

system ] a failure. ■ ^ ,:„„«d with the above configurations, an osoBlation and the actuation which carries out 

[0023] In the laser photocoagulator equipped wrth ^^'^ ^"^^''"""^^^^^^^^ is just to remove HR14e and HR14e from the 
outgoing radiation are explained aftematively t^/" J^^^" ^f*J^;;°^7_ o jt outgoing radiation of the 659nm laser beam, 
optical axis 12 using insertion-and-deUchment equipment 30 ^^e" ca^mg out go g insertion-and- 
Moreover. what is necessary is for a 532nm laser beam just to locate HRl 4= on an optics^ ax^ separate from HRl 4e from 

detachment equipmer* 3^ wHe i | o cutting r^d.a -o. an o-. and M t^il. ^P^^^^^ ^ 

an optical axis L2 automatically (whei^ HR14c is P"* '° ; l2 using insertion-and-detachment equipment 30'. 

four etc. waves. u ii u_ i^r-^t^A m a risht ande to the axis of rotation in the examples 1 

[0025] Moreover, although the reflector of a plane mirror shall be located '^fj^'^f^r^^^^^^^ „f , driving means. In such 

tt^T^^ty^e same function as an example 1 here attaches a -trattn^dle"7th^^ HRl 3c able to carry out in 

[0026] 36 is a driving means which consists of a stepping n.otor. r"^ke the "^out illustration, and can change 

out from the output mirror 15. it will be reflected by the beam «P'«»^^ ^0 and a pa^^^ ^ 
output detection means 52 through a condenser lens 51 A control ^^f'^'Ji^.'^J^l^^^ the output detectbn 

HR14C ] usmg a driving means 36. and makes whenever [ position angle / of HR14c ] determine so that tne ourp 

signal finom the output detection means 52 may ^e reflector of HR14c are not maintained by the right 

[0028] Even if it is the case where the axis of rotation of a jhank 32 and the h a configuration, it is 

angle accordingto the backlash at the time of was mentioned as the 

oscillation gestalten. 
[0029] 
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[Effect of tHe invention] AS e.p.a.ed ^^^^^^^^ " ^ 

r^rrMorv^ren^.T- of bea„» ,re changed and outpuUed. an a.l^n.ent .ap 
can be suppressed as much as possible by setting the drive of a change to one. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
daaiages caused by the use of this translation. 

1. Thrs document has been translated by computer. S 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



the translation may not reflect the original precisely. 





h«-n//w>AAA/4jDdl.iDO.so.ip/cgi-bin/tran_web,cgi.eije 



04/02/12 



Ud JO 




[Translation done.] 



httD://www4.ipclljpo.goJp/cgi-bin/tran_web_c©_eije 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ BkdRRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAX SCALE DOCUMENTS 

□ limES OR MARKS ON ORIGINAL DOCUMENT 

□ R£FERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




ADED TEXT OR DRAWING 



